I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Traumatic dental injury (TDI) is described as a lesion of variable extension, intensity, and severity caused by forces acting on teeth due to falls, fights, traffic accidents, collision against objects or people, and parafunction and/or as a result of an assault.\[[@ref1][@ref2]\] It has a great impact on the quality of life, affecting children physically, esthetically, and psychologically.\[[@ref2]\] Oral injuries are most frequent during the first 10 years of life, decreasing gradually with age, and are very rare after the age of 30 years. On the contrary, nonoral injuries are most frequently seen in adolescents and young adults and are common throughout the life.\[[@ref2][@ref3]\] Although the oral region comprises an approximate area of 1% of the total body, it accounts for about 5% of all injuries for which patients seek treatment.\[[@ref2]\]

Oral injuries are more frequent in children and young adolescents who are in school, which may be normal or special schools.\[[@ref4][@ref5]\] Paramilitary schools are special schools affiliated with the army, navy, or air force but have the same curriculum as normal schools.\[[@ref4]\] However, one special aspect of the paramilitary school is the discipline they inculcate in their students, most of which might not be found in private or public schools. One other thing about these schools is that most of them are located within the barracks.\[[@ref4]\] While these studies\[[@ref4][@ref5]\] found a higher prevalence in the incidence of lacerations followed by fracture of the teeth, studies on children in normal schools revealed a higher incidence of fracture of the teeth.\[[@ref6][@ref7][@ref8]\]

Most studies on TDI were observed to be in children in normal schools\[[@ref5][@ref6][@ref7][@ref8]\] with a high prevalence of fractured anterior teeth in children with the maxillary incisors being more involved.\[[@ref7]\] Other studies\[[@ref8]\] determined a prevalence of dental injuries in children with an incisor overjet of \>6 mm as well as incompetent lips. This was, however, not an observed factor or etiologic agent in those receiving military training from other studies.\[[@ref2][@ref3]\] Studies also showed that an increase in age was also a factor in the prevalence and causes of TDI to the permanent dentition, with a highly significant association between TDI and occupation type.\[[@ref2][@ref9][@ref10]\] Gender has also been found to be a significant factor\[[@ref11]\] in studies on TDIs with males being more prone to injuries than female.

Most studies on TDI, however, did not categorize school type, and with an increase in conflict worldwide, more paramilitary schools are being established for training.\[[@ref5]\] The aim of this study was to determine the prevalence of TDIs in the anterior teeth among children attending paramilitary and nonparamilitary schools in Benin City, Nigeria.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

A list of schools was obtained from the State Ministry of Education and divided into two groups (normal schools and paramilitary schools). A multistage sampling technique was then employed in each group to select schools. All children who fell within the selected age range of 8--12-years were included within the pool. A convenience sampling method was now used to select the participants from each pool by asking a general question, i.e., "To simply identify by raising up their hands, if they have had any form of injury to their mouth/teeth." All those who had a previous history of trauma to their orofacial region were then separated from the pool. A self-administered questionnaire was applied and thereafter examined clinically. A total sample size of 1352 children was now obtained.

Exclusion criteria included children below 8 years and over 12 years in paramilitary and nonparamilitary schools in Benin City, those from whom informed assent/consent could not be sought, and those indisposed as at the time of this study. Ethical approval was obtained from the Ethics and Research Committee of the College of Medical Sciences, University of Benin, Benin City. Informed consent was obtained from head teachers of the schools and the needed assent sought from the study participants.

Data collection {#sec2-1}
---------------

Data collection was done through clinical examination, and a self-administered questionnaire which was anonymous with no identifiers was used to elicit their demographic characteristics, cause, and place of injury. The clinical examination of the study participants was done by a single calibrated examiner (PU), using a mouth mirror and the community periodontal index probe. Information was recorded on teeth affected, type of injury, lip competence, and overjet values. Ellis and Davey\'s (1970)\[[@ref12]\] classification was used for recording injuries. However, Type VI (root fracture) was not recorded as dental radiographs were not available for diagnosis in the in-school field condition.

Lip examination was done by visual inspection of the lip as the participant approached the examination chair without participants\' awareness and was recorded as adequate if the lips covered the maxillary incisor at rest position and as inadequate if majority of the crown height was exposed.\[[@ref8]\]

Overjet measurement was made with the teeth in centric occlusion; the distance from the labial incisal edge of the most prominent maxillary incisor to the labial surface of the corresponding mandibular incisor was measured using the community periodontal index probe, as described in the 1997 World Health Organization basic oral health survey guidelines.\[[@ref12]\]

The skeletal pattern was assessed with the participant head in a neutral position, sitting upright, and relaxed. It was done by placement of the index and middle fingers at the soft tissue Point A and Point B, respectively. For Class I skeletal pattern, the hand is at the same level; for Class II skeletal pattern, the hand points upward, and for Class III skeletal pattern, the hand points downward.\[[@ref8]\]

Data analysis {#sec2-2}
-------------

Data generated from the study were analyzed using the Statistical Package for the Social Sciences (SPSS) version 21.0 software (IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp). Pearson\'s Chi-squared test was used to test for the association between variables and odds ratio. The level of statistical significance was *P* \< 0.05.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

A prevalence of TDI was seen in 154 (11.4%) out of a total number of 1352 schoolchildren examined. Paramilitary schools recorded a prevalence of 84 (6.2%), while nonparamilitary schools showed a prevalence of 70 (5.2%). A mean age of 9.89 ± 1.4 years was identified in TDI. The 8 and 10 year old children in this study demonstrated the peak of traumatic injuries to their anterior teeth in 35 (22.7%) and 33 (21.4%) respectively \[[Figure 1](#F1){ref-type="fig"}\].

![Frequency distribution of age of all the respondents with traumatic dental injuries](AAM-18-80-g001){#F1}

The school environment was the most common place for TDI in 88 (57.1%), followed by the home in 64 (41.6%) and other environments in 2 (1.3%).

The prevalence of TDI among the respondents in the paramilitary schools was 84 (12.2%) and those in nonparamilitary schools 70 (10.5%). Most of the respondents in paramilitary and nonparamilitary schools were 49 (58.3%) and 41 (58.6%) males, respectively. The most prevalent age with TDI in the paramilitary school was 10 years in 21 (25.0%) and 8 years in normal schools in 30%. Other demographic characteristics are seen in [Table 1](#T1){ref-type="table"}.

###### 

Sociodemographic characteristics of the respondents in paramilitary and nonparamilitary schools with traumatic dental injury

  Variable             Frequency (%)   Total (154), *n* (%)   *P*          
  -------------------- --------------- ---------------------- ------------ --------
  Age                                                                      
   8.00                14 (16.7)       21 (30.0)              35 (22.7)    0.111
   9.00                16 (19.0)       15 (21.4)              31 (20.2)    
   10.00               21 (25.0)       12 (17.1)              33 (21.4)    
   11.00               12 (14.3)       13 (18.6)              25 (16.2)    
   12.00               21 (25.0)       9 (12.9)               30 (19.5)    
  Sex                                                                      
   Male                49 (58.3)       41 (58.6)              90 (58.4)    0.976
   Female              35 (41.7)       29 (41.4)              64 (41.6)    
  Ethnicity                                                                
   Edo indigenes       62 (77.5)       47 (67.1)              109 (70.8)   0.365
   Non-Edo indigenes   22 (22.5)       23 (32.9)              45 (29.2)    
  Religion                                                                 
   Christian           81 (96.4)       68 (97.1)              149 (96.8)   0.0803
   Islam               3 (3.6)         2 (2.9)                5 (3.2)      
  Class                                                                    
   Primary 1           0 (0.0)         1 (1.4)                1 (0.6)      0.081
   Primary 2           3 (3.6)         3 (4.3)                6 (3.9)      
   Primary 3           12 (14.3)       16 (22.9)              28 (18.2)    
   Primary 4           23 (27.3)       17 (24.3)              40 (26.0)    
   Primary 5           41 (48.8)       25 (35.7)              66 (42.9)    
   Primary 6           5 (6.0)         8 (11.4)               13 (8.4)     

[Figure 2](#F2){ref-type="fig"} demonstrates the distribution of TDI according to the etiology with falls and play as the most common cause of TDI in 68 (44.2%) and least from beating and road traffic accident in 2 (1.3%).

![Distribution of traumatic dental injury according to the etiology](AAM-18-80-g002){#F2}

[Table 2](#T2){ref-type="table"} shows the frequency distribution of TDI according to the Ellis classification. Class I was highest in 91 (59.1%) and least in Ellis Class III in 2 (1.3%).

###### 

Frequency distribution of traumatic dental injury (*n*=154)

  Categories of TDI   Frequency
  ------------------- -----------
  Ellis Class I       91 (59.1)
  Ellis Class II      29 (18.8)
  Ellis Class III     2 (1.3)
  Ellis Class IV      8 (5.2)
  Ellis Class V       16 (10.4)
  Ellis Class VII     8 (5.2)

TDI=Traumatic dental injury

The most traumatized anterior tooth was 21 in 83 (53.9%) followed by tooth number 11 in 42 (27.3%) \[[Table 3](#T3){ref-type="table"}\].

###### 

Frequency distribution of traumatized teeth (*n*=154)

  Traumatized dentition (FDI)   Frequency (%)
  ----------------------------- ---------------
  11                            42 (27.3)
  12                            8 (5.2)
  21                            83 (53.9)
  22                            16 (10.4)
  32                            1 (0.6)
  33                            2 (1.3)
  41                            2 (1.3)

FDI=Fédération Dentaire Internationale (International Dental Association)

[Table 4](#T4){ref-type="table"} shows the frequency distribution of lip competence, skeletal pattern, and overjet with a higher number 132 (85.7%) demonstrating lip competency. Class I skeletal pattern was highest in 151 (98.1%) and overjet values of ≤3 mm in 127 (82.5%).

###### 

Frequency distribution of lip competence, skeletal pattern, and overjet values of the respondents with traumatic dental injury (*n*=154)

  Variable             *n* (%)
  -------------------- ------------
  Lip competence       
   Competent lip       132 (85.7)
   Incompetent lip     22 (14.3)
  Skeletal pattern     
   I                   151 (98.1)
   II                  2 (1.3)
   III                 1 (0.6)
  Overjet range (mm)   
   ≤3                  127 (82.5)
   \>3                 27 (17.5)

[Table 5](#T5){ref-type="table"} demonstrates the relationship between the sociodemographic characteristics of the respondents and the etiologic factors implicated in TDI. A significant relationship was seen between the age of the respondents and TDI (*P* \< 0.05).

###### 

Sociodemographic characteristics of respondents and cause of traumatic dental injury

  Variable           Etiology of TDI   *P*                                                           
  ------------------ ----------------- ----------- ----------- --------- ----------- ---------- ---- ---------
  Age                                                                                                
   8.00              3 (8.6)           4 (11.4)    16 (45.7)   0 (0.0)   10 (28.6)   2 (5.7)    35   0.023\*
   9.00              10 (32.3)         7 (22.6)    11 (35.5)   0 (0.0)   3 (9.7)     0 (0.0)    31   
   10.00             8 (24.2)          4 (12.1)    19 (57.6)   0 (0.0)   2 (6.1)     0 (0.0)    33   
   11.00             8 (32.0)          3 (12.0)    10 (40.0)   1 (4.0)   3 (12.0)    0 (0.0)    25   
   12.00             12 (40.0)         5 (16.7)    12 (40.0)   1 (3.3)   0 (0.0)     0 (0.0)    30   
  Sex                                                                                                
   Male              24 (26.7)         16 (17.8)   38 (42.2)   1 (1.1)   9 (10.0)    2 (2.2)    90   0.644
   Female            17 (26.6)         7 (10.9)    30 (46.9)   1 (1.6)   9 (14.1)    0 (0.0)    64   
  School                                                                                             
   Paramilitary      20 (23.8)         15 (17.9)   40 (47.6)   2 (2.4)   7 (8.3)     0 (0.0)    84   0.159
   Nonparamilitary   21 (30.0)         8 (11.4)    28 (40.0)   0 (0.0)   11 (15.7)   2 (2.9)    70   
  Class                                                                                              
   Primary 1         0 (0.0)           0 (0.0)     1 (100.0)   0 (0.0)   0 (0.0)     0 (0.0)    1    0.000\*
   Primary 2         0 (0.0)           1 (16.7)    3 (50.0)    0 (0.0)   0 (0.0)     2 (33.3)   6    
   Primary 3         5 (17.9)          3 (10.7)    11 (39.3)   0 (0.0)   9 (32.1)    0 (0.0)    28   
   Primary 4         7 (17.5)          6 (15.0)    22 (55.0)   1 (2.5)   4 (10.0)    0 (0.0)    40   
   Primary 5         24 (36.4)         10 (15.2)   26 (39.4)   1 (1.5)   5 (7.6)     0 (0.0)    66   
   Primary 6         5 (38.5)          3 (23.1)    5 (38.5)    0 (0.0)   0 (0.0)     0 (0.0)    13   

\*Significant (*P*\<0.05). TDI=Traumatic dental injury, RTA=Road traffic accidents

[Table 6](#T6){ref-type="table"} demonstrates the relationship between the predisposing factors and TDI with lip competence, skeletal pattern, and overjet values. A highly significant relationship was seen between lip competence and overjet values (*P* \< 0.05).

###### 

Relationship between the predisposing factors and traumatic dental injury with the lip

  Competence, skeletal pattern, and overjet values                                                                             
  -------------------------------------------------- ----------- ----------- ----------- --------- ----------- --------- ----- ---------
  Lip competence                                                                                                               
  Competent lip                                      30 (22.7)   22 (16.7)   63 (47.7)   2 (1.5)   15 (11.4)   0 (0.0)   132   0.000\*
  Incompetent lip                                    11 (50.0)   1 (4.5)     5 (22.7)    0 (0.0)   3 (13.6)    2 (9.1)   22    
  Skeletal pattern                                                                                                             
   I                                                 41 (27.2)   23 (15.2)   65 (43.0)   2 (1.3)   18 (11.9)   2 (1.3)   151   0.953
   II                                                0 (0.0)     0 (0.0)     2 (100.0)   0 (0.0)   0 (0.0)     0 (0.0)   2     
   III                                               0 (0.0)     0 (0.0)     1 (100.0)   0 (0.0)   0 (0.0)     0 (0.0)   1     
  Overjet (mm)                                                                                                                 
   ≤3                                                29 (22.8)   22 (17.3)   59 (46.5)   2 (1.6)   15 (11.8)   0 (0.0)   127   0.004\*
   \>3                                               12 (44.4)   1 (3.7)     9 (33.3)    0 (0.0)   3 (11.1)    2 (7.4)   27    

\*Significant (*P*\<0.05). TDI=Traumatic dental injury, RTA=Road traffic accidents

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

This study recorded a prevalence of TDIs in 11.4%. Although children in paramilitary schools had a higher number of TDIs than children in nonparamilitary schools, the difference was not statistically significant in this study. Other studies on TDI\[[@ref13][@ref14]\] in children with special needs and those adolescents attending military schools\[[@ref4][@ref5]\] also demonstrated a difference on the average but with no statistical significance.

While prevalences of TDI from other Nigerian studies ranged from 6.5% to 19.5%,\[[@ref7][@ref8][@ref9][@ref10][@ref15]\] other studies from Africa, Asia, Europe, the Middle East, and America revealed a prevalence of 4%--58%.\[[@ref16][@ref17][@ref18][@ref19]\] These results demonstrate that TDIs have a wide prevalence based on the study type. While this study compared paramilitary and nonparamilitary schools, there was no significant difference in the prevalence of TDI which is in agreement with the results of other comparative studies in other groups.\[[@ref4][@ref5][@ref13][@ref14]\]

This study determined that males in both schools were at a greater risk of TDIs when compared to females. Although this was not statistically significant in this study, this finding was observed in previous studies,\[[@ref6][@ref18][@ref19]\] where a higher prevalence was seen in males. Studies have shown that males participate more actively in sporting activities,\[[@ref4][@ref5][@ref6]\] preferably the more aggressive type of games,\[[@ref5]\] demonstrate more violent behavior, and engage more often in contact sports.\[[@ref18][@ref19]\] On the contrary, other studies have indicated an increasing trend of dental trauma among females due to their increasing participation in sports or activities previously practiced by males only.\[[@ref4][@ref5][@ref19][@ref20]\]

In this study, the most common cause of trauma to the anterior teeth was due to falls and play. This study also determined that more males were involved in sports and fight while more females were involved in falls- and collision-related TDI. More participants in the paramilitary schools were involved in fights and falls while more participants in nonparamilitary schools were involved in sports- and collision-related TDI. This finding is in agreement with other studies,\[[@ref9][@ref13][@ref14][@ref21][@ref22][@ref23][@ref24]\] where falls were a major factor in TDI. Other studies that compared military and nonmilitary TDIs\[[@ref4][@ref5]\] also determined that falls were the major cause in nonmilitary incidents.

This current study showed a highly significant difference between lip competence and the degree of overjet in the etiology of TDIs. This is in agreement with another study,\[[@ref8]\] however, in contrast with the result from other studies on children in special schools which showed that there was no significant difference or correlation between the number of injuries and the size of the overjet.\[[@ref14]\] Furthermore, their study\[[@ref14]\] determined that excessive overjet, lip competency, or facial pattern did not increase the prevalence of trauma.

This study reported enamel fracture (Ellis Class I) as the most common type of injury and accounted for 59.1% of the total. This is in agreement with findings from another study\[[@ref4][@ref5]\] that compared military and nonmilitary dental injuries, where a high prevalence of 73% was observed.\[[@ref4]\] This is at variance with the results of TDI in a group of children with cerebral palsy where a 30% prevalence was observed.\[[@ref13]\]

The next most common type of dental injury recorded in this study was those involving the enamel and dentin (Ellis Class II). This study also showed the maxillary central incisors as the most commonly involved teeth. These findings are in accordance with previous studies,\[[@ref13][@ref15][@ref21][@ref22][@ref23][@ref24][@ref25][@ref26]\] and the reason adduced was that the position of these teeth makes them more susceptible to trauma as seen in other studies.\[[@ref21][@ref22][@ref23][@ref24][@ref25][@ref26][@ref27][@ref28]\]

This study demonstrated that the place of common occurrence of TDIs was the school environment followed by home. This finding is in agreement with a previous study\[[@ref4][@ref5][@ref23]\] although other studies have reported that the home was the most prevalent place for TDI.\[[@ref9][@ref21][@ref26][@ref27]\] This could be due to the fact that children tend to play unsupervised during recess periods in school. Rough play as a result of the excitement of closing and being freed from classroom restrictions could also be a factor implicated in traumatic injuries to the anterior teeth.\[[@ref10]\]

Age and class were found to have a significant relationship in TDI from this study. There was an increase in TDI from Primary 4--6 due to fights and sporting activities but a decrease in falls from Primary 3 through to Primary 1. This is in agreement with other studies where older children are more prone to TDI.\[[@ref6][@ref7][@ref9][@ref10][@ref16]\]

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

The prevalence of TDI in this study is 11.4%. The prevalence of TDI is higher on the average in the paramilitary schools than in the nonparamilitary, but there is no statistical difference. Older children accounted for more TDI than younger children. A highly significant relationship exists between an increased overjet, lip competency, and skeletal pattern.

Recommendations {#sec2-3}
---------------

Monitoring of schoolchildren during play and sporting activities, especially during break and immediately after the schoolMaking the play areas less traumatic with reduction of potentially dangerous hard surfacesRaise awareness among the schoolchildren on need to promptly report rough and violent activities.
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